Objective: The purpose of this study was to test which stressors worsen the symptoms perceived by patients with lupus, thus broadening and corroborating results obtained in a previous study published in Psychosomatic Medicine. Methods: In order to examine this question, we selected 43 patients with lupus whose symptoms worsened due to the effects of daily stress. These patients were divided into two groups: patients whose increase in clinical lupus symptomatology was predicted by an increase in daily stressors on the same day (G1) and patients whose increase in clinical lupus symptomatology was predicted by an increase in daily stressors the day before and the same day (G2). Later, three factorial analyses were conducted with the items related to stressors and the items related to lupic symptoms. Results: The results showed that in G1 there were three factors that made up a total of 35.08% of the explained variance. The stressors associated with certain symptoms of the illness in this group are feeling ill or being worried about their physical appearance, with the main stressor being the illness itself. However, in G2, two factors were found that made up a total of 40.37% of the explained variance for lag=0 and 38.67% for lag=1. The stressors associated with the majority of the lupus symptoms are of an interpersonal and work-related nature. This association was maintained when we carried out the factorial analyses with the items of the symptoms from the following day. Conclusions: The interpersonal and work-related stressors are related to a worsening in the majority of the lupic symptoms in the patients whose symptomatology worsens as a result of daily stress experienced the day before.
INTRODUCTION
Various studies have shown the devastating effect psychological stress has on certain rheumatic diseases [1] . Specifically, diverse studies have shown that stress is one of the environmental factors that can cause a worsening in lupus [2] [3] [4] [5] [6] [7] [8] . Although the role of stress in this illness appears clear, at first, there was certain controversy about the nature of the stressors, as some authors supported the theory that daily stress (not organizing time well, problems in social relationships...etc.) was mainly responsible for the worsening in lupus [2-4,6-8], while other authors defended a greater effect of the Extraordinary Stressful Life Events (death of a family member, car accident, etc.) on the lupus [5] . Although there is currently a lot of evidence that daily stress is primarily responsible for the worsening of this illness, few studies have shown which specific stressors are most related to this worsening. Specifically, three main studies were carried out with this objective. The first was conducted by Schubert et al. [4] . The authors studied a woman suffering from SLE during a 63-day period. In this patient, the concentration of neopterin (immunological parameter closely related to lupic activity in patients with SLE) in urine was measured daily, and her daily stressors were evaluated weekly. The findings showed that the moderately stressful incidents that led to a high level of emotional irritation and had stressful interpersonal implications increased the concentration of neopterin approximately one day later, that is, with a lag=1. Therefore, these stressors play a greater role in the increase in neopterin than other stressors. One problem of this study is that the sample studied is very small (only one SLE patient was evaluated), so that it is impossible to draw generalizable conclusions. Later, these authors performed a new study [6] where they evaluated daily (every 12 hours) the levels of stress, cortisol and neopterin in another lupus patient during a 56-day period.
They found that when the patient anticipated a moderate stressor (which in this case was the infidelity of her partner), her cortisol increased 24 hours before the incident and lessened 12 hours after it had occurred. However, if the patient did not anticipate the incident, her cortisol increased 24 hours after the incident and decreased 36 hours after it. With regard to the neopterin, these authors found that after exposure to the stressor there was a reduction in the amount of neopterin in the following 36 hours, producing a new increase in the next 60 hours. In this way, the authors again showed the modulation of the immune system due to stressful events involving interpersonal relationships, and due to the anticipation of these stressors, in the following 24-36 hours. The latest study carried out with the objective of defining the type of stressor that can affect the worsening of lupus is the one by Pawlak et al. [7] . These authors studied the stressors in 41 women with lupus during a six-month period and their physiological correlates (complement activity, anti-dsDNA and ECLAM-European Consensus Lupus Activity Measurement). The results showed that the patients who had a larger number of social obligations presented more outbreaks (92%) than the patients who had fewer social obligations (39%). Furthermore, these authors found an increase in the interpersonal relationship conflicts in the month prior to the lupic outbreak in the patients who experienced a worsening in the disease.
As we can see, all of these studies seem to clearly agree that the stressors most related to the worsening of the disease are not only of a daily nature, but they also have a clear component related to interpersonal relationships. However, in addition to the different stressors common to the general population, there have been no studies on the effects that the perception itself of the worsening of the disease (another stressor) has on this worsening. Likewise, no studies been carried out to test whether experiencing different stressors acts on some target organ of the disease, thus produces its worsening (joints, skin, etc.), or whether, on the contrary, it acts on a general level by activating all the systems.
Therefore, the purposes of the present study were, on one hand, to test what types of stressors are responsible for the worsening in the clinical symptomatology of lupus and, on the other, to find out what physical symptoms are involved in this worsening. These were tested in a group of patients that had already been evaluated and classified according to the effect that the stress had on their perception of the worsening of the disease [8] .
PATIENTS AND METHODS

Study Population
64 patients originally participated in this study, of which 6 were later rejected because they had mixed connective tissue disease rather than lupus. Therefore, 58 lupus patients participated in the study, of which 50 were women and 8 men. 45 met at least 4 American College of Rheumatology (ACR) [9] criteria for classification as suffering from Systemic Lupus Erythematosus (SLE), and 12 were suffering from Chronic Lupus Discoid (CLD), diagnosed by their clinical history and an anatomopathological study. The mean age was 39.37 years (SD=9.72), and the mean educational level was 10.7 years (SD=3.44), which is equivalent to a bachelor's degree. The mean duration of the illness was 9.1 years (SD=6.38), the mean index of organ damage was 0.9 (SD=1.06), and the mean on the index of lupus activity was 1.73 (SD=3.2). All of the participants were patients at the Systemic Autoimmune Disease Unit at the University Hospital "Virgen de las Nieves" in Granada, Spain. They all had at least a minimum cultural background (they could at least read and write), and none of them presented any associated mental illness at the time of the study, although there were two patients with psychiatric histories. All of these patients gave their signed informed consent to participate in this study. Of these 58 patients, we only included the 43 patients for whom stress predicted a worsening in the clinical symptomatology of lupus. These subjects were classified into two groups: G1 with 31 patients whose increase in the clinical symptomatology of the lupus was predicted by an increase in daily stressors on the same day; and G2 with 12 patients whose increase in the clinical symptomatology was predicted by an increase in daily stressors the day before and the same day.
Information Collected
Daily Stress Inventory (DSI)
The translation and adaptation to the Spanish population of the Brantley, Waggoner and Jones Daily Stress Inventory (DSI) was carried out by Peralta-Ramírez [10] . For this adaptation, they used the responses to a complete version of the DSI given by a broad sample. They then created a 20 item version comprised of some items that remain identical (e.g., "I forgot something"), others that are worded in a different way (e.g., "gave up an undesirable habit: eating too much, smoking, etc" for "gave up a habit that was not good for him"), and others that grouped various items from the DSI with related criteria ("Had problems in his relationship with other people: was criticized, ignored, interrupted when speaking…"). This instrument measures stressful daily events and the degree of stress produced by each of them in the last 24 hours. It contains 20 items that are categorized from 0 to 6, depending on the degree of stress they have caused, keeping in mind that 0 is no stress experienced and 6 means the event caused panic. The instrument's reliability coefficient is 0.82, the Cronbach alpha coefficient is 0.88, and its discriminated validity is 74.86% correct classification.
Therefore, the instrument presents high validity for detecting change [10] . The items related to this instrument are included in Table 1 . 
SLE Symptoms Inventory (LSI)
This inventory was elaborated by the group of medical specialists in the Systemic Autoimmune Disease Unit of the Internal Medicine Service at the University Hospital "Virgen de las Nieves" in Granada [11] . It refers to 8 symptoms suggestive of SLE activity, namely loss of appetite, joint pain, general malaise, fever, tiredness or fatigue, skin rash, difficulty breathing and abdominal symptoms. These items are categorized from 1 to 10 according to the degree of intensity of these symptoms on that day. This inventory was designed to evaluate the subjective symptoms of large groups of SLE patients in clinical studies. We tested its internal consistency, as well as its concordance with physician reports and serological indicators of disease activity. This instrument shows a high internal consistency of the LSI, with a Cronbach alpha of 0.862. Furthermore, a contingency analyses shows agreement between the medical report and the patient self-report on the same day for each of the lupus symptoms included in the LSI (difficulty breathing (p<0.004), joint pain (p<0.001), loss of appetite (p<0.003), general malaise (p<0.005), fatigue (p<0.005) and skin rash (p<0.018)). This agreement is not found on the abdominal symptoms (LSI). On the other hand, we found differences between the LSI scores of the patients with high serological activity and those of the patients with low serological activity (χ 2 (1)=5.302; p<0.021), with the former presenting higher scores than the latter. The LSI is a highly reliable and valid instrument for evaluating the subjective symptoms of the disease as well as their fluctuations. The items related to this instrument are included in Table 1 too.
The SLE Disease Activity Index (SLEDAI) and Systemic Lupus International Collaborating Clin-ics/American College of Rheumatology (SLICC/ACR) Damage was evaluated in the prior study but the data were not included in this study [8] . 
Procedure
During the first week, the patients were recruited by the internist at the outpatient clinic for autoimmune diseases. At the routine check-up, the patient was given information about this study on the effects of stress and lupus and invited to participate (90% agreed). If the patient agreed, he or she was given an appointment for the first session. In the first session, the study was explained in detail, and subjects were asked to sign the consent form (99% accepted). The subjects who accepted underwent the following: 1) a clinical interview was carried out to find out basic data like age, educational level and diverse emotional problems occurring in his or her life; 2) the SLEDAI and SLICC/ACR were evaluated; 3) they were given 30 copies of the DSI and 30 copies of the LSI. Furthermore, every 15 days they were contacted by telephone in order to resolve any doubts about completing the questionnaires, and they were encouraged to continue to fill them out. They were informed that they would have to complete the DSI and LSI at the end of the day every day for six months (This was done by all the patients, except three who left the evaluation early). Each month, they were provided with 31 IEC questionnaires and 31 LSI questionnaires, personally if they lived in Granada or by mail if they lived outside of Granada. Furthermore, every 15 days they were telephoned in order to resolve any doubts about completing the questionnaires, and they were encouraged to continue to fill them out.
Statistical Analyses
In a previous study published in the Journal Psychosomatic Medicine [8] , 3 groups were used: G1: patients whose increase in the clinical symptomatology of the lupus was predicted by an increase in daily stressors on the same day (lag=0); G2: patients whose increase in the clinical symptomatology was predicted by an increase in daily stressors the day before and the same day (lag=0,1); G3: patients for whom daily stress did not predict any increase in the self-reported clinical symptomatology of the lupus. In the present study, data from two of the groups (G1, G2) were used for statistical analyses.
Secondly, with the objective of testing what types of
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Factors that relate certain items of stress with lupus symptoms on the same day and self-rating.
Factors that relate certain items of stress with lupus symptoms the next day and self-rating. 
Skin rash
stressors are related to the worsening of the lupus symptomatology itself, the two established groups were used, and 3 factorial analyses were performed. Principal component analysis was used as a factor extraction method. To determine the number of factors to be extracted, a cut-off point was established of specific values superior to one. A factor rotation using the Varimax method was performed to strengthen the grouping of the variables around the associated factor. The registers noted in the rotated factors matrix represent the weights of the variables in relation to each factor, and they receive the name of factor charges. As this is an orthogonal rotation, its interval oscillates between -1 and 1. The first two factorial analyses were carried out with the scores on each of the items from the DSI and the scores on each of the items from the SLI for each of the groups, in other words, one factorial analysis per group (G1, G2). Later, based on results from the previous study [8] , which showed that in some patients a worsening occurs in the clinical symptomatology of the lupus due to the effect of the stress from the previous day (G2), we moved the time series related to the items from the SLI questionnaire one square up with regard to the items on the DSI questionnaire, so that the items on one day of stress would be matched with the items on the lupus symptoms the next day (SLI). After this shift, a factorial analysis was performed using Varimax rotation with the scores on the items from the DSI and the scores on the items from the SLI; logically, this was only done for group G2.
RESULTS
Factorial Analyses of Daily Stressors and Lupic Symptoms the Same Day
Two factorial analyses were performed, one for each group's "stressor-symptoms relationship" (see Tables 2  and 3 ). In the factorial analyses of G1, three factors were found that related stressors with symptomatology, and they explained 35.1% of the data variance. The main factor related four of the seven most common symptoms in lupus with the stressor "felt ill". The second factor seems to relate stressors that involve interpersonal relationships with stomach discomfort, and the third factor relates skin rashes with the stressor "his or her personal appearance affected him or her". In the factorial analyses of G2, two factors were found that related stressors with symptomatology, and they explained 40.4% of the variability of the data. The main factor seems to relate 6 of the 7 lupic symptoms with stressors closely related to work-related stress and perception of the disease. In the second factor, stressors like worry about others' problems, thinking about the future and bad weather are related to skin rashes.
Factorial Analyses Performed with the Daily Stressors and the Lupic Symptoms of the Next Day
The factorial analyses of G2 showed two factors that related daily stressors with lupic symptomatology, and they explained 38.7% of the variability of the data. Factor 1 related six of the seven lupic symptoms with stressors of a work-related nature and perception of a worsening of the disease. Furthermore, the second factor related skin rashes with stressors like "bad weather affected him or her", "he or she thought about the future", "he or she worried about others' problems" and "his or her personal appearance affected him or her" (see Tables 2 and 3 ).
DISCUSSIONS
After performing the factorial analyses between the items on the daily stress questionnaire and the items on the inventory of clinical symptoms of lupus, the classification established of the different effects of stress on the lupus symptoms (G1, G2) [8] is validated, as there is a consistent correlation between the different stressors and the lupic symptoms. Specifically, we can see how the patients' clinical symptomatology worsens on the same day, the majority of the lupic symptoms are related to the stressor "he or she felt ill", just as in another factor personal appearance (as a stressor) and skin rashes (as a symptom) were related. On the other hand, the results found with the patients whose symptomatology worsened the same day and the day after the stressful situation (G2) show that the same factors are found at two moments in time when the factorials were performed (stress and symptoms the same day, and stress and symptoms the next day). Here we found two factors. One factor relates six of the seven symptoms most characteristic of lupus with stressors of a work-related nature, such as "does not organize time well", "problems at work", etc., and health stressors like "feeling ill". The second factor relates stressors of a psychosocial nature, like worrying about others' problems or the future, etc., with the symptom of skin rashes.
As we can see, in the patients from G1, it seems more likely that the stressor "he or she felt ill" would be caused by the perceived symptoms than that this would be the causal agent of these symptoms. The same thing occurs with factor 3 for this group where the skin rashes are related to the stressor "his or her personal appearance bothered him or her". Finally, in the other factor we found different stressors are related to only one isolated item from the lupus symptom inventory (stomach discomfort), so that we can rule this out as being representative of the lupic symptoms. Instead, we would consider it more as a physical consequence of the stress in general.
The data found in G2 were very interesting, as they show a clear relationship between the different work and health stressors and six of the seven symptoms associated with lupus. Likewise, the skin rashes are not related, as they were in the former group, with personal appearance, but rather with stressors regarding interpersonal relationships and worry about the future. It is noteworthy that in the group in which the worsening of the symptoms of the disease is predicted by the stress the day before, when we performed the factorial analyses with the stress data and the symptoms of the following day, the same factors remained and with similar self-ratings. These data do make it possible to state that certain stressors of a work and interpersonal nature produce worsening in the lupic symptomatology perceived the same day and the day after experiencing the stress.
The results found coincide, on one hand, with those obtained by other researchers [4, 6, 7] , where the psychosocial stressors were related to the worsening in lupus activity. However, we were able to relate different types of stressors with certain specific symptoms of lupus, finding a great effect of the stressors related to work overload and to the perception of the illness itself. Furthermore, we went one step further in which we can define what types of stressors are related to a certain symptomatology. One piece of data which stands out is that skin rashes are not associated with other lupic symptoms in their relationship with the stressors. Instead, they are related to interpersonal relationship stressors.
In conclusion, this study highlights the importance of certain stressors in approaching stress in patients with lupus. Knowing which stressors are most related to the worsening of the symptoms provides us with guidelines for action and intervention in the diverse psychological therapies that are being conducted with the objective of providing lupus patients with psychological strategies for controlling stress and other related emotional variables [12] [13] [14] . Furthermore, the results obtained are an important tool for the medical specialist who works with these patients, as he or she can provide information of a preventative nature to patients, emphasizing the importance of avoiding work overload and controlling any possible interpersonal conflicts. Finally, the results found in this study corroborate the results found in the previous study published in Psychosomatic Medicine [8] . To the patients with lupus who participated in this study. Financial support is gratefully acknowledged from the National Spanish ''I+D'' Projects SEJ2007-61857.
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